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I5-CARB0XAMID0 OR 5-FUJORO]- 
12' 3 '-UNSATURATED OR 3 ' -M0DIF1ED)- 
' PVR1M1DIRE NUCLEOSIDES 

Background of the Invention 

Thi s invention is in the area of biolo 9 ically active 
, •-!. and specifically includes antiviral compositions 
" UCl c Zs a Is-earboxamido or 5 -fluoro)-2' , 3 -dideox,-2 ■ ,3- 
^IXo pyridine nucleoside or I 5-carboxamido or 3-fluoro,- 
Tfled-pyriWdine nucleoside, or its physiclo 9 rcally 
5 3-modlfied phys iolo 9 icall, acceptable salt. 

acceptable derivative, or s i ...f^iencv syndrome (AIDS) was 
in 1981, acquired immune deficiency synor \ 

• a disease that severely compromises the human 

identified as a disease th^ ^ ^ 

im r83 Sy r h r;tiolo 9 ical cause of AIDS was. determined to be the 
10 in 1983, the etio , ^ Health 

h „ M n immunodeficiency vir > m le 

0r 9 ani 2 ation estimates , h . t curren^ y^ ^ ^ 

^^JelTC^e year 2000. Bach day approximately S.000 

15 Pe ° Ple a i;tr85. in itTa e s d ;eported that the synthetic nucleoside 
3 .-a,ido- I ;-deoxythym,aine ^ ~2TS^ 

h ™ a ;r::::^ 

20 ^3 "ideoxycytiaine (DDC) , and . 3 ' -dideo*,-*' • ' 

LdehYdrothymidine (D4T) , have been proven to be effective 

s r B IV After cellular phosphorylation to the 5 - 
89 "r Tale by cellular kinases, these synthetic nucleosides 
triphosphate by cenui = ^ rand c f viral DMA, caosin 9 

" ei ^^Z VZZ^l^ 3-hydroxyl 9 rou, 
" T n c.nTlso inhibit the viral enxyme reverse transcriptase. . 

TheV " n s ccess of various synthetic nucleosid s in 

■ H-bitin, the replication of HIV in vivo or in vitro has 1 d a 
h o r searchers to desi 9 n and test nucleosides that 

"ttitu a heteroatom for the carbon atom at the 3-position 
30 of th nucleoside. Xorbeck, et.al.. disclosed that <i>-l- 



, B „, jH^o^thyl.^-dioxdanyllthyndne (referred to as 
r (2Ji,4B)-2-vny ^ oc+ activity against HIV (EC* 01 

,,-dioxolane-T, exhibits- a l ninfe ^ control 

20 „M in ATH8 cells, and is not ""^^^ 3 0 

"Us at a -"^^ . ° l^^S^^^ 
(46) . «246. < 1 ' 8S) - pa E t U e r ; t P 1)0 . 5 , 011 , 449 , assi 9 ned to IAF BloChe* 

0 3 " 713 *1 Inc disclose that racendc 2-substit U ted-4- 
xnternationa . m-. ^ Bntiviral activlty . 

sub.tUut.d-V. ho ^ Eoropea 

M „ o 382 526, also assigned to IAF 
plication publication No. 08^ . ^ ^ ^ 

Biochem international. Inc. d nucleosides with 

so bstituted-5-substitoted-l , that the racendc 

antiviral activity, and isomer of 2- 

^ixture (about the fj^olan. (referred to 

bydro^^yl-S-^cytosrn-i-yM . ^ ^ 

below as <i)-BCB-189) has W toxic ity at the tested 

acainst BIV as MI/ and no cel ^ 3 " and to inhibit the 

level.. (*)-*-»» h r st : n :°BIV isollfes iru^ *«- 
replication of MT -7"" n ^ I ' 0 1 r longer than 36 weexs. The 
wh o have been treated with AST *° ^ a6 3TC , wnic h is 

,-enantio^er or the B-iscner o BCB 1 . ^ ^ ^ 

r Olives also --^-^ ^ 

i * / ^-f iuorocytosin-l-yi)- A ' * v 
hy droxymethyl-5-(5-fluorocy etal ., -selective 

a utv activity. Schinazi, eT; 
has potent HIV activity viruses by Racemates and 

v^*- ion of Human Immunodeficiency vj. 
1 ! ^ers of cis-S-Fluoro-l-lWHydroxymethyl)-!.*- 
^ TTane-S-yDCytosine- AntinucroMai * 9 ents and 
Oxathiolane-5 yu y 2 423-2431; 
CJ,e m oti,era P y. November 1992. P 9 ^ health 

Mother virus that cause * belos as "H 

p.obXe. is the hepatitis B virus (referred^ ^ ^ ^ 
HBV is second only to tobacco as a c ^ ^ 

mechanism b, which HBV induces cancer 



HBV") . 
The 



Elated that it may directly trigger tumor development, or 
P * X trigger tumor development through chronrc 

3-—. - — tion associated 

the inf action. ^ ^ o ^ ^ month incubation period the 

h t is unaware of the infection, HBV infection can lead to 

K atitis and liver damage, that causes abdomrnal pain, 

eleva ted hlood ----- £T 
— iTSr^ =2 Actions of the liver are 
destroyed g acote hepatiti .. in 

„. t ien«. however, high levels of viral antigen persist in 
: h r b lood for an extended, or indefinite, period. 
t rtnfection. Chronic infections can lead to chrome 
chronrc infecte o with chronic per.rstent 

persistent developing countries. By ndd-1991. there 

MV a " Timiry mll ion chronic carrier, of HBV in M i. 
T a Tnd Trldwide almost 300 million carriers. Chronic 

^rrratoceUular carcinoma, a priory liver cancer 
- ^western industrial^ ^^^"T- 
^r^tST 1 * epidemiology of HBV is very si^lar to 
r^raTguLTd^ne deficiency ^ ST 
„„„ <„fection is common among patients wltn win 
y I Zex However. HBV is more contagious than H!V. 
relat ed - Bo 3TC ' exhibit activity against HBV. Furman. 

JS^i-T- Opotherapy. Oecemher »». P a g e «... 

26921 *" A human serum-derived vaccine has b en developed to 

* umr whil it has been found 
immunize patients against HBV. Whil 



effective, production of the vaccin * «» # and the 

purification procedure is on, end exp ^ ^ ^ 

— o£ rr-srsr - ^ r » ^- 

chimpanzees to treatments with a- 

interferon, » ^ 

pr0,niSe • , • «ht of the feet that acquired deficiency 

in Xl9ht of tne la H^oatitis B virus have 

syn dro»«. MDS -r.!.«d co^ex. an « * 

reached epidemic levels ™rldwid.. and ^ ne%) 

effective pharn»^ 

have low toxicity to th, ^ present inventi o„ to 

Therefore, it is an oo 3 treatme „t of hui«an 

provide a method and co^osition for the t 

patients infected with HIV. _ invention to 

It is another object of the P o£ huMn 

Summary of the Invention 

the treatment of HIV and 
i „ethod and composition * disclosea 
HBV infections in hun-n. and oth « ^ of . ( 

th at includes the .dm St "^. deoxv _ 2 . , 3 ,_didehydro- 
carboxanddo or S- luoro -2 d ^ ^ 5 _ f luoro) _ 3 ._ 
pyrisddine nucleoside or 5 or , 

^aified-pyr^^ne "^""^^ hereof, including a 5 

carrier. structur : 

Specifically, compounds of the 
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v . n . X is 0, S, CH„ CHF, or CF 2 ; 

wherein. . 

Y is 0, S, CH 2 , CHF, CF„ 

Z is independently 0, S or Se; 

r is independently H or F; 

1 P +-i v h OH C, to C 6 alkyl, or 

r 3 is independently H , OH # m w 

5 ' C(0)(C, to C 6 alkyl); 

• Rj is H, C(0)(C,-C 6 alkyl); alkyl, or -no-, dx- or 

triphosphate; and , ently H , F, Cl, Br, I, OH, 

r, is xndependentiy n, * , 

-0(C r C 6 al)cyl), -SH, -S( Cl -C 6 alkyl); or 

10 -C,-C e alkyl. 

for 2' . 3 ' -dideoxy-2 ' ,3'- 

» ' ^ ef :" ed Y t oTr 7u o: K, is * i. - 
did ehydro-n»cleos i<3 e. J xs O ^ ^ 

15 Rj is H . » * Prefe ; red X T 8 oor Si Y is 0, 2 i» 04 *. i« ■» ** 

^r^t i ^»^ Borf ' The term 

is B; R, i» 8- and «• " 1 ; ca n vary within the 

"independently" means that the 9 ro p 

compound. include the racemic mixture, 

B . D and W. vomers of the to hiolane . 2 . 

-^T^rs'Tar'boxaSUscii-l -yl)-l . 3-dioxolane , 2- 
hyd roxymethyl- 4- W ^;; t " i r u f r X ocvto . in . 1 .. y l,-1.3-dithiclen.; 2- 
hyd roxymethyl.4- M ^j^acil-1 • -y 1 ) -1 . 3-dithiolane ; 
25 hydroxymethyl- - ^^..^..^-l.S-oxathiol.n.; 2 

I ^ .carboxamidouracil-l'-yl)-^'-*^"-- 
hydroxymethyl-J ( ^ dro . 5 . fluorocy tidine; 

carboxamidocyt^ne; ,3 , 3 . . didehy<Jro - 2 -f luoro-5- 

di fluoroeytxdxn . 2 . _ 2 . , 3 .- d idehydro-3- ,5- 

earhoxamidocytxd.n .3 ^ ,. didehvdro . 3 .. f Xuoro-5- 
difluorocytxdin , 2 ,J « 



fluorocytidxne, . _ dide oxy-5-f luorocytidine ; 

carboxamidocytrdrne. 2 .3 dide y _ e03!y _ 2 . ,3•- 

2 . , 3 . .aideoxy-5-carbcx^docyt^n . 2 . ^ . didehvd xo- 

did ehydro-2 ■ . 5 - d " 1UO " Cyt t ^ n n :'. \. ' 3 ■ - d ideoxy-2 ■ . 3 ' . d idehydro- 
2.-fluo*o-S-car = d^ 

3S 5 -^»»« OU "^ ne ;. 2 3 : 3 . dided3ty - 2 . ,3-didehydro-2. .3-.S- 
SSST- ^3-d i deoxy-2.,.-d i de h yd r o-2,3.- 

d erivative or salt can be -b as an snti-HXV 

aiternation with another antiviral age . ^ ^ in 

agent or anti-HBV agent an efieet ive d os.ge or each 

general, during in combination therapy, 

agent is administered serially. « he " administered 
r» e«ectivs dosage of two o, - agent - : 

together. The dos.ge. ~ u „ other rector. Known 

and excretion rates of the drug ^ ^ do8<>9e 

to those Of skill in the art, Iti ^ eondition to 

v alues will -ovary vrt htbe r ^ ^ 

alleviated. " " to ; regimens and schedules 

particular subject, specie dosage 9 indiv i do .i need 

'should be abated -er trme accordr »g „ 

,.«fessional judgment of "cne f 
and the professions J 3 . . compositions. 

sup ervisin, the administration or the cc P ^ ^ ^ 

Bonlimitin, exa^les of antrv n inelod 

u6 ed in combination with the co^- C - fluorecy tosin-l- y l)- 
the ^^T^^ - 2-hydroxymethyl-S- 
. lf 3-oxatbiolan (FTC) , tn i j _ carbov ir, acyclovir, 
(cy tosin-l-yl)-^3-oxathxolane *TC>, ^ 

i„t rf ron, famciclovir, pencxclovxr , A 



and D4T. 
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The compounds can also be used to treat equine 
sections anemia virus (*») , feline immunodef iciency virus, 
"d simian imunodeficiency virus. ( «ang, ... Montelero R 

National Conference on Human Retroviruses and elated 
Nationax v, 12 _16 1993; Sellon D.C., 

infections, Washington, DC, Dec. 12-16, m*. 
Infection* » 1? . r1in North Am. Equine Pract. 

Equ i„e inactions >ne»l. . V ? - - a.P,. 

rt TrMl i 6 ; t r- ( ;-p h ospnonyl m etno^tnyX, adenine 

for eline im ,unodef iciency virus using • 
X«ase chain reaction. Vet. 1-unol . rmmunopathol . 35:155- 



166, 1992.) 



Detailed Description of the invention 

A s used herein, the tens • enantiomer ic.ll, enriched 
, ai £ refers to a nucleoside composition that include, at 
nucleoside rexers w 100%. of a single 

least 95% to 98%, or more preferably, 99% to 100*, 

sooropyl butyl, isobutyl. t-botyl, pentyl. cyclopentyl, 

rsTeS: »»U ^^SS, end 2.3- . 
cyolohexylroethyl. 3-methylpentyl, 2,2 drme 

toethylb ; h f Invention as disclosed herein is a^method and 

iJL for the treatment of HIV and HBV infections, and 
composition for in huMns or other 

other viruses replicating in 11 effective amount of 

• i« * ho* includes administering an e»»" 
host animals, that inclu dideoxy . 2 , , , . _ Q idehydro- 

. [5 .carboramido "J-^^^^ or 5-f luoro 1 -3- 
pyrimidine nucleoside or (5 carb acceptabl 
roxJified-pyrimidine nucleoside, a pharma 
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inciting a 5' or. ff alkylated or acylated 
derivative, including -ccectable salt thereof, in a 

derivative, or a -""-^^ftl compounds of this 
phar^euti-Uy activity, such as 

iS^Sl- or are 
— "fr. ^TST-^-- -iretrovlr.1 activity. 

— *t. --used pounds or ^J^S^ 2— 

•,.,-Watives or salts or pharmaceutical^ ac p 
acceptable derlv """ ^ dorapounds are useful in the 
formation- ""^^V infection, and other related 
prevention an \ tr "^! related con *xex (A™,, persistent 
conditions soch as AIDS M DS-related ueurologicel 

generalised ^^Z^S^ - "V-positlv. 
conditions, anti «v y ^^^a purpttr .e and 

conditions, Kaposi s addition , these compound, or 

cpportunistic r ^iceil, to prevent or rdtard 

formulations csn be used j> P y _ in<Jivi<Ju eis who are enti- 
the progression of clinical illness i ^ ^ 

Biv antibody or MV-antigen positive or 

HIV ' Tbe co.pound and its phar^ceuticelly acceptable 

The . w acceptable formulations 

derivatives or ^^^de^vative. are also useful in 
containing the contend or its deriv ^ ^ related 

. the prevention and ""^^1^ positive and HBV-positive 
conditions ^"^^I caused by BBV. cirrhosis, 
conditions, chronic liver chr0 nic persistant 

.cut. ^^s^jrs^-- - — - ~. 

. hepatiti., and ^ or teta rd the 

also be used prophylactically to p are 

agression of clinical il ^/^e pe en exposed to 
antibody or HBV-antigen positive or w 

BBV. converted into a pharmae utically 

Ih compound can be conver esterifying 
acceptable ester by reaction with an approp 
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e „t for example, an acid halide or anhydride. The compound 
or its pharmaceutical^ acceptable derivative can be convert d 
into a pharmaceutical^ acceptable salt thereof in a 
conventional manner, for example, by treatment with an 
aDD ropriate base. The ester or salt of the compound can be 
converted into the parent compound, for example, by hydrolysis. 

" In summary, the present invention includes the 
^ollowin^eatures:^^ ^ 5 „ fluoro] . 2 . .S-dideoxy^ ,3- 

didehydro-pyrimidine nucleosides and 15- 
carboxamido or 5-fluoro] -3 '-modif ied-pyrimidine 
nucleosides, as outlined above, and 
pharmaceutical^ acceptable derivatives and salts 

thereof ; 

(b) [5-carboxamido or 5-f luoro]-2' , 3 ' -dideoxy-2 ' ,3'- 
didehydro-pyrimidine nucleosides and [5- 
carboxamido or 5-f luoro]-3' -modif ied-pyrimidine 
nucleosides, and pharmaceutical^ acceptable 
derivatives and salts thereof for use in medical 
therapy, for example for the treatment or 
prophylaxis of a HIV or HBV infection; 

(C ) use of [5-carboxamido or 5-f luoro]-2' , 3'-dideoxy- 
2' 3 '-didehydro-pyrimidine nucleosides and [5- 
carboxamido or 5-f luoro] -3 ' -modif ied-pyrimidine 
nucleosides, and pharmaceutically acceptable 
derivatives and salts thereof in the manufacture 
of a medicament for treatment of a HIV or HBV 
infection; 

( d) pharmaceutical formulations comprising [5- 

carboxamido or 5-fluoro]-2' , 3 .' -dideoxy-2 ' ,3'- 
didehydro-pyrimidine nucleosides and [5- 
carboxamido or 5-f luoro] -3 ' -modif ied-pyrimidine 
nucleosides or a pharmaceutically acceptable 
derivative or salt thereof together with a 
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ui» rarrier or diluent; 
pharmaceutically acceptable carrier 

and M 1 5-carboxamido or 

Lified-pyrimidine nucleosides, as descried in 
more detail below. 

Rct iv. Compound, and rbysiolouically Acceptable 
1 • Ser ivatives and Salts Thereof 

m -a* disclosed herein are 
n,K- .ntivirally active compounds oiscios 
The antivira J 3 , _ did eo*y-2 ' , 3 • -didehydro- 

^.carboxanddo or ^J^l or s-f l»oro,-3'- 

pyrim idine nucleosides and *-« lb °*^ or B _„ or B-L 

'odified-pyri-idine nucleosides, in 

en.ntioa-rlc.lX, enriched form administered „ any 

The active, compound can be a reeipie nt. is capable 

• - that upon administration to the recipi 
derivative r indirectl y, t be parent compound or 

of pr ovidin 9 d "~*£ H onlimitin 9 examples are the 

that exhibits activity its ernative l, referred to as 

pharmaceutical* accept £ alts ^ ^ ^ ^ ^ ^ 
.physiolo 9 i=ally ac«P ^ (alternatively 

or alkylated derivatives . derivatives"). In one 

referred to as -physiologically acid ester in which 

embodiment, the acyl croup. 1. . selectea irom 

th e non-carbonyl moiety of ^th. ester 

str . i9bt . branched or * such as 

methoxymethyl. »" lk £^ ^ optionally substituted with 
Phenoxymetbyl. aryl - cl «J • solfonate esters such 

hal o 9 en C »J ^ ^ including me thanesulfonyl the 
as alkyl or aralKyi su P » ^noiaethoxytrityl , 

mono, di or « i P hosphate i "" r ' v !"^ dimeth yl-t-butylsilyl) 
sob stitut d benzyl. """^J * * ' £ th ester s optimally 
or diphenylmethylsilyl. Aryl groups in 
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*iwl aroup can be straight, 
. ^henvl aroup. The alKyi gio"F 
comprise a phenyl ° " ,i„ . c to C„ aroup. 

„ ,-vclic and is optimally a c, co w« i ■ . r 
branched, or cyclic, and ? corop ound, specifically at 

Modifications of the ^activ P bioavailability and 
the ,, and 5-0 Position can ^ 

- te i teuvro th s ; ie , ■-«*«. - ,, 

over the delivery ox , ntivira l activity of the compound, 

edification, oan affect the antivir 

in some cases increasing the ^activity and 

_ oasilv be assessed by preparing 
This can easll *.° activity according to the methods 
testing its antiviral « tiVit * those ski lled in the 

described herein, or other method known 

art - . the and 4- carbons of the carbohydrate of the 

Since the 1 and 4 - „ the su ,ar moiety) 

nucleoside (referred to below generl „ Mb8titue nts 
ox the nucleosides are chir.l, their r 

(the pyrimidine o^TherTis ^ "Le 'side, or trans ,on 
respectively) can be either el. (on ^ £our 

opposite sides, with ^^JJ^ by th . following 
opticsl isomers therefore ore repr ^ horizontal 

configurations (when "^""'^Tthe b.e k > = ci. (with 
plane such that the V substitoent « « co „f iguration of 

. -,,r," which corresponds to tne ' 
both groups op . wmc both groups •down", 

naturally occurring »» eleo "^ S '' ^^ation, . trans (with 

which is a — "» Uy .° CCU d rr th : 9 c C ; su Ltitne»t -down-,. — 
th e C2- substituent "up and ^e_C4 substituent 
„ans (with the CT substituent ^ ±n , natural 

■up"). The -D-nucleosides are cl nuc leosides in the 

configuration and the ^nucleosides are c 

nonnaturally occurring ~» fi £""°» n ^ art o£ nucleo side 

„ Known to those sKille xnth^ eM ntiomer. can be 

chemistry, in some cases, one of ^ enantiomer . This can 

Th Z2£ InTcytdtLicity using standard assays. 
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,t Preparation of the Activ Comp unds 

" • P The nucleosides disclosed herein for the treatment ox 
ut« *„d BBV infections in a host organism can be prepared 

drn g lo published methods, nucleosides can be prepared 
TZ T^s disclosed in. or standard modification, of methods 
aiscloaed in. for example, the following publications: .eon,, et 
al a of mU. Chem.. «. 182-1,5, »»« 

Wication Publication Ho. 0 285 884 , Genu-Dellac, C G, 
Application G obert , R . K irn, and J.-L. Imbach. 

SS^S: nucleoside derivatives as potential 
Uiral agents , ; ynthe sis and biolo, ca ^ 

TTt^TT^ — SuropeL Patent ^plication 

' {mm V Farina, J. E. Starred, D. A. 

,o 5^8- Mansuri, M. M. , v. *a«" a « u - . . 

. !' v Brankovan, and J. C. Martin. Preparation of the 
Benrgn, V Bran . ^ ^ , nU . BIV 

geometric isome rs^ ^ ^ 

H',^ , BasnUo and K. Shudo. A convenient and 

selective synthesis of 2 -deoxy-B-L-ribonucleosrdes . 
stereoselective sy .,„„„ Genu-Dellac. C. 

f^SS^S Aubertin. G. Obert. A. Kirn, and a -,. 

>, „ 3 Substituted thymine a-fc-nucleoside derivatives as 
Tllal antiviral agent^n^* and biological evaluation, 
potential antiviral g Holy. A. Synthesis 

atlHaLt " rhe^other , 2 83 92 (199 >• „ 

* ->i HMXV -I.-oridine, IgiahSdlgD 
Holy A Hucleic acid components and their analogs. OH1. 

tion of 2-deoxy-L-ribonucleosides of the pyridine 
Preparation of i oeoxy ,,.-012-4087 (1992); Boly, 

series, fin" "t r-rrh ^ W„ 37 = 4072 
I 2--deoxy-I-uridine: Total synthesis of a uracil 2 

d. Nucieic Todaro, and D. L. 

<:;;::: s^^i - ana « - 
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a nri nvrimidine bases. J Org Chem. 
^ acid, ribonolactone, and pyrimiai ^ 
glutamic acio. Khvja, and R. K. 

— "ir^ r ' of 21 -deox,-b- 

s BMJh». 35 !3 "-"' (19 "^; x , and Im bach J-b. 3--Sobstit U ted 
Aobertin A-M, Obert G. . torn X.. antiviral 

— ^""""s;: ^ «nu-oeU.c. c. . Cosselin. «. . 

CUSMSSbS^ J < 2 >- 83 92 '• deoxy _3v- £ ubstituted-a-L-threo- 

L0 x^acha-X.; S ^ theS " ° f f " e h ^ n " e Ts a potential antiviral 

pentofuranonucleosides o thysan. » • P _ DellaCi c ., M . eiitl 

a^r^ 

15 precursors .or the synthesis of IP pueeh r , 

" P 216 = a,0-2 55 (»»,; »» d h G6n »- D a e > 1 ;° n ; iv ^ 1 evaluation .t.-L- 
et 8 , system .ti< : *ynt hear ^ "^.^.^.ancsvX 

SSSTS^- nasally occurrin, nuclei acid, bases , 

20 10(b):13«-»76 (1991). be pre pared. as disclosed 

B _D-Dio*olane-nucleosrdes can P 

in oet.il in PCT/US91/0912,. j x 4 -4~acetoxy-2- (protected- . 
preparation of (».«)- and J^J^^ . EUg ar that 
oxy.ethyD-dioxolane fro* 1^6 ^ for the 

enantiomeracally pure tma P ^ position ox the sugar 

diastereomeric configuration a DO u 

formed nucleoside) . 

Th e (■.«■ » nd < 2 *'* S > * des y ired heterocyclic base in the 

30 ? * oter Uwis acid, or tri.ethylsiiyl 

presence of SnCl., other b hloroetha „ , acetonitrile, or 

in an orcanic solvent such as dxehl , plJr 

!th ylene chloride, to provid tb 



dioxolan -nucl osid 

IS 



en antio*ers of cxs-nucl osrdes r ^ ; ^ 
Bu cleosides and select, es >. )!!MSiU £ileo by 

Patent ^""^^"pCT Pobli cation *os. «0 91/11188. "° 
Bioehes. Phansa, in . .. University. 
92/147J9 . and ~ "'"'^/^^l or aiXylated race.de uiKture 
Separate of the acy ^ ^ ^ accompli shed by 

of p and L enantiomers of crs » se leoted chiral 

high perforce U,i ~ ^ le , in PCT Plication 
stationary phases, 

NO. MO 92/14729. k „,„ h , te derivatives of the active 

Mono. di. and according t o published 

nocleosides can be prepared „ oesc ^ ^ to the 
„ethods. The nonopho sph '"^J^ 3 , ( «>. 1S47-1SS0 ,aune 
procedure of !«" * ' " " according to the 

'„„,. The diphosphate can -^^^ 

procedure of Davrsson eV U~ ^^^^oroing to- the 
< 19 87>. The triphosphate 87(8 ). 1785-1788 

procedure of Hoard et .1. . O^-fll— 

< 18 "" ot ber references disclosing ^seful " 
u6 ed or adapted for the ^^T^ Synthesis of 

raclede «»« h " S °"' ^"^cH. 1990. 8. 348; 

^iviral . ^1 8 U of Carbocyclic nucleoside.; 

A9 rofoglio. b ; et ai. J Peoerson. E.B. 

Tetrahedron, 1994. SO. 10«V Spor ling. T.. 

Syndesis. »M. 1, ^ Q r;> st . clalr . H. , and 

schinazi. ».».. c * nnon ' * ' a " Lti-BlV Activity of Pyridine 

y ur .an. «- !" Tic «ed. Che*. Lett.. 

. Oioranyl nucleoside Wo9ue e .o ^ ^ Kos , alki . 

169-174! Hoong, I.K.. Stra g ^ated 

6.W. , Burns, C.I... soma- *J. J£ ^ 2 ,, 3 .. 

enantioseiective W"*"*,?* and related 

dideoxy-S-fXuoro-S-thiaeytxdxne ) ^ 

oo^ounds. J- 0W.-CB4— 1992 ' 



. . L J Yeola, S., Liotta, D.C., Schinazi, F.R. In situ 
Wilson, L.Jw m : c «. rv of N-qlycosylation in 

leYation directs the stereochemistry ot w g-Ly jt 
complexation ^volanvl nucleoside 

.^..^ of oxathiolanyl and dioxoianyj. 
the synthesis ot 0 J 9377-9379; Choi, W.- 

analogues. J • ^ er - c7]ejn - SoC -' ■ ' „ . r . 

, e Liotta, D.C., Schinazi, R.F.. Painter, G.R., 
B., Yeola, S., ^otta, d , Synt hesis, Anti-HIV 

Davis, M. , St.Clair, M ^^'J^ B Nucleosid e 
and Anti-HBV Activity of Pyridine Q»thx ^ 

nin Afed Chem. Lett., 1993* J» " J w ' 
Analogues. MO- Med B ^ ta . Esoda , K . , Hopki „s. S.E. . M^, 
J.B.. Martin, J.L. , Borrota E . „ „ f the 

G.R.. Liotta, D.C.. •„^ Hl . 
„ ~t*a / + ^-Enantiomers of -CxB-5-nuoru i 

" *hLan =-yll Cytosine Equally inhibit Human I.mm.nodef iciency 
Oxathioan-5 yj-J Jr Antimicrob. Agents 

Virus Type-1 Reverse Transcriptase. Antinac 

37. 1720-1722. 

Chemother., ««' Dr ovides a method for the 

The following working example proviue 
JL of 5-carboxamide-2'.3'-dideoxy-3'-thiauridine. 
preparation 01 s c Electrothermal la. 8100 

Melting points were determined on an ^ ,„ and u c 
digital melting point apparatus an „ ^ 

NMR spectra were rec< j^/J^^ — - ^ 
■^rSSlT^-^ s singlet), d (doublet,, t 
<d * ."fet or » (multiple*, . UV spectrum were recorded on 
uvloiPC spectrophotometer and ETIR spectra were 
fed on a Nicolet Xmpact 400 spectrometer. Mass spectroscopy 
termed with OEOL , ™s-SM02/S«02X/.> spectrometer. 
W8S In^were monitored using analysis performed on Kodak 

Experiments were mon cilica gel and a fluorescent 

chromatogram sheets precoated with silica ge 
in aicator. column chrom.togr.pby J ^ 

„• u«r- Scientific. Fair Lawn, NJ) was us,e " 
""tic . on prod cts. .et.aici.-.triphenylpbosphin.^p.ll.diu- 
m .no o h r chemicals were purchased from Aldrich Chemical 

r nv .Milwaukee. »!,. Microanalyses were performed at 
Company (Miiwauxee, , Enzymes w r 

Atlantic MicroLb Inc. (Norcross, GA) . T- 
pur chased from Amano International En.ym Co. (Troy. VA, . 
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Exaropx tbiaur idinc 

Couplino of j-0-acetyi-5-butyryl-3-thi.iur.no.. wxth 

^o-eyti"- usin g ,tin ^ - - ^ 

itaret oi 5 .-b»tyryl-2'.3-deoxy-5-rodo-3 

,ood stereoselectivity. bntvrvl _ 2 - ,3--deoxy-S-iodo-3'- 

T ° "T," -^00 »1 - .nhydrou. KeOB «.. 
tb i.cytidin« .1.6 /'/ ny ; h « ph L.p.u.diu^ (0, ,0.16 9. 0.1« 

and Etjf (0.8 >t -c . The 

anoer a CO atmosphere or 6 h yhl cisBol ved in CHjClj 

— ^ W "rr re " ^eXitete «. dissolved in Wot 
then filtered . The r the desired product 5- 

CBC1, to oive .ft er JY« te r-2-.3-dideoxy-3-thi.cytidine (0.7 
carboxylic .crd methyl ester 2 ■ NMR (DMS0) d 3.2- 

K %) as a vhite .olid. .. » 3 8 . 4 . 0 (m , 2H . 

3.3 (». 2B. B-2- end B-2 . 3.75 ( ^ ^ ^ 

H - 5 . end B-5-). S.36 <». 1 ^ 7 and 8 . 1 (2 br s. IB each. HB,, . 
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30 



35 



9.0 (s, 



N ' S ' To a solution of the ester 5-carooxylic acid methyl 

^oxv-3-thiacytidine (0.2 g, 0.69 nimol) xn 
ester-2',3'-dxdeoxy-3 tnxa y solution at of NBj-MeOH 

anhydrous HeOH was added (50 -1 a 2 

and a catalytic amount of ».a (20 ^ concentrate d in 

: waS stirred at 100 degrees for 20 h and 

vac uo. T»e residue ^ ^^^ZZ^J ^ — . 
.CH jC VMeOH (90,10) as eluent to give ^ ^ 

2 . 3-dideoxy-3'-thiacytidxne (0.12 g, 63 ^%) 

190-192 degrees; 'H NMR (DMSO) d 3.10 (dd 
m.p. 190-192 g i Bt H _ r or H . 2 ., 

j r ,..=10.2, J * and H-5"), 5.36 (t, 

_ -it. 3.8-4.0 (m, 2H 1 H 3 



-i 5. 3.8-4.0 (m# * n ' " , , 

X B, B-4-. *^-_°>' (br s. 2B. NB2) . 7.8 and 8.4 (2 br s. 
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(CjH,^0«S) C, B, N, S. 

. • „f a n and fl-L enantiomers of 5-carborylic 

5 .-Botyryl-2..3--deoxy-S-iodo- 3 '-thiaeytidine (3 7 
„as Lssolved in 900 ml of 4/1 pH 8 buff er/CB,a. . The 
lution was stirred and treated with 1000 unxts of pro 
Cl " r "terase <L-A. A»*no> , The process of the reaction was 
xiver ; ter u hours (50 » conversion) , the reaction 

monitored by ^ *f ™ 2 x 600 ml of CBCl, and 600 »1 of 

Z or^c extracts were coined, dried over HoSO,. 
Tried and oncentrated to dryness, and then submitted to the 

o.thway described in Example 1. The aqueous layer was 
same pathway ucc 5 '-position using 

* to dryness then protected on tne 3 ^ 
evaporated to ary reaction pathway, 

butyryl chloride and submitted to the 

le 3 preparation of 2< ,3<-didehydro- 2 . ,3 < -didecy-Pyrimidine 
sample 3 Prep ^ ^ 

Scheme 1 below provides a general processjor the 
of 2 < 3 » -didehydro-2 ' , 3 ' -dideoxy-pyrimidine 
preparation of 2 , 3 diceny adapted IO r a wide variety of 

, *ab* This procedure can be aoap^eo 
nucleosides. *nx» F . ther the fi-D or the fl-L 

bases, and can be used to provide either 

isomer, as desired. 
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(1) LITMS21 THF, R0 
•78*0 

(2) TMSG, 
.78°Cto25°C 

*9 (3) TMSOTf(0.25X), & M 

„ C1ST1PP (1.1 X), (m. p .«l45 e C) tran« :cto» 14 ;1 

._ ,i SnCU (1 35 X). Nj^n 



13 " (2) AC2O, THF, ■ OTMS T_ 
Ki Pv?id«ne, 25«C STIPP ST1PP 
96% 14 X J la 
TMSCX (nup.-145'C) 

M MPP » Magnesium (1.15X) r.,,.^,. I 

(i)PhiK DBUT RO-i O 80S HO-i 0 J} O 
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c * i«erol-2' ,3'-dideoxy- 
Ability of 15-carboxamido or 5-fluo j (5 . CBrboxa mido 

Inhibit the Replication of HIV and HBV 



The ability of nucleosides to inhibit HIV can be 
d b y various experimental techniques. The technique used 
measured by v*r P ^ measures tne inhlbl * ion of 

T xication in phytohemag g lutinin (PHA) stimulated human 
viral replication in p y infected with HIV-1 

• v ora i blood mononuclear (PBM) cexxs j. . 
P n ^vt The amount of virus produced is determined)* 
(St " Tlhe virus-coded reverse transcriptase enzyme. The 
measuring the vir „n„„,i to the amount of virus 

amount of enzyme produced is proportional 

produced. 

. • » c e«v,stituted Derivatives of 

A leries of 5-substituted derivatives of 2- ^ 

t-^ized and tested for anti-HIV activity 
were synthesizea ano v^nolutinin-stimulated PBM cells 

Three-day-old phytohemagglutinin * 

Tnr * _ and HIV .i seronegative healthy 

(10 . -^^^S^T^- - - concentration 

donors were infected wi inf ectious dose (TICD 

of about 100 times the S0» tissue = £ „ arlou8 

50) per ml and cultured in the presence and 
concentrations of antiviral compounds. 

Approximately one hour after infect . . .„ 

rf ♦„ be tested (2 times the final concentration 
with the compound to be tested (2 ^ ^ 

in medium) or without compound was add • 

~ m m\\ AZT was used as a ^b*v 
final volume 10 ml). w irus (about 2 * io> 

Tne cells were exposed ^ » 

dpm/ml. as determined by reverse _ 

pieced in a CO, incubator. BIV " 1 " Ge J gia . The methods 

lu p=„*er for Disease Control, Atlanta, Georgi 

the Center i« h ,™ es tinq th virus and 

osed for culturin, the PBM cells. ^ those 

determining the revers transcriptase activi y 
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n aietal ,iJ«^ m " 183 ' 15851 
ascribed by "»T££J^7Z^T™- excepVthat 
and Spira et al. <i T ~ mediu m (see Schinazi, et al.. 

tungizone «as not * _„„ ,„„,, Id.. 34:1061- 

■ rr k Ra pntfi CherootMu 



1067 (1990)). d super natant vere transferred to 

on day 6. the cells and P minutes. Five 

a 1S ml tube and centrifuged at ^»^« concentrate d b y 

e ntrifugation at 40,000 rp processed tor 

.. deter»d«.tion ot the level, of «ver 

ar expressed is opm/ml of sa^le d^s P ^ ^ ^ by 

by the median effect- -^^ft^T^^ " 
491-498 ( 198*>.. Briefly, ^/^V. tra „ EC riptase. is plotted 
d termined from measurements o « d . The EC „ is the 

^ ^ogen ^J™^"^. - - 
10 > cells/ml, were ; ^ for the antiviral assay 
!6 u »der similar condxtrons as tho ^ $ ^ M , 

described above.. The cells « re C on a. described 

hemacytometer and the t ^ 3r ^'^^^_^ £ jji£_and_£i£S!2il' £ISE *' 
»y schin " i e ^:: "^tfc^n^a^n^ompoond which 
499 (1982). The IC* is tne 

Kbits 50» of normal cell growth. 
30 rnhib» ts , (concentration of 

Tab l 1 provides the EC* v»l ^ ^ ^ 

nucl eoside that inhibits IC „ val „ s 

PBM cells, estimated 10% error ■ s0% o£ th gro wth of 

concentration of nucleosxd that mhib 
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„ stimulated uninfected human PBM cells, CEM cells, and in 

""'I 'lis of a number of the tested s-substituteo-3-thia- 

^IZ LeLypyriMdine nucleosides. In the uracil series none 

VLe derivatives demonstrated any significant antrvxral 

tivity m contrast, in the cytosine series, the racenac S- 

!de derivative was shown to have antiviral activity wrth a 

Teffective concentration of 0.77 micromolar and no tonicity 

m to 100 micromolar in various cell lines. Si*dlar results were 

TtlLed on evaluation of the anti-HBV activity. The racenac 
obtained on ^ ^ ^ ^ B _„ 

Tenant Irs. as described in Example a. Both 5-acetemide 
r i!"atives were effective inhibitors of HXV-1 and HBV 



replication. 
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, Anti-HBV Activity of 5-Substituted Derivatives of 
Erampl 5 *, 3 .. D ideoiy-3'-thiacytiain 

-hi ability o£ the active compounds tc inhibit the 

in 2 2 15 cell cultures ( HepG2 cells transformed 
g rowth ox virus » 2^ ^ „ described in oetail 

with hepatitis viri ; 

b low. the assay for antiviral 

A sundry and description of ' 

effects in this culture syst« and «^ aXJMa . . 

.Korba and Milman, i^a* £iu— * 

b een <*"»*f ^tion. were performed on two separate passages 
Th e antiviral ev» ^ ^ _ ^ at the SMM 

of cells. 

aensity and at tb. "~J£t variations in the levels of both 

DUC and extracellular HBV DNA. only depressions greater 
intracellular n DNA) cr 3 . 0 , foW (for HBV DNA 

than 3.5-fold (for HBV ««_ ' avera9e le vel. for these HBV 
replication intermedi ates fro. the v 9 ^ ^ 

« ^ r^oTs -Its of integrated HBV DNA in each . 

significant l P<0 - 05) (which remain constant on a per cell 

cellular DNA ^'"^J^Ted to calculate the level, of 
basis in these experiments ) were us g x smurts 

,.„ lar HBV DNA forms, thereby ensuring 
intracellular no separate samples. 

ot cellular ONA -e compare ^ virlcn DNA in 
Typical values io culture medium 

n* ranaed from 50 to 150 pg/nii cun. 
untreated cells ranged rr Intra cellular HBV DNA 

approximately 76 pg/ml). m«« 
(average of appro*-" , , cells ranged from 50 to 

100 pg/M cell DNA (aver eg pp intraceU ular HBV DNA due 

g ener.l. o^'nL are less pronounced, and 

t0 -atmen « reB8 P ion8 ^ ^ level8 o£ „bv virion 

occur more s ^ m _ SDiisir ^ Es£ .. 15 = 2")- 

DNA (Korba and Milman 13S . -__ ioD analy8e8 were 
Tne manner in which the hyb ivalenc of 

these experiments resulted in an e 9 j. 
formed for these exp ^ BBV dNA to 2-3 genomic 

approximately 
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/ i „f »«tracellular HBV DNR to 3 X 10 s 
copies per cell and 1.0 „/wl of extracell 

vira l P» rt ^^- analy6es Mere ^formed to assess whether any 

„ Tiviral effe ts ware due to a 9 eneral effect on cell 
served ^ ^ ^ of th 

viability. T ^ ™ . standard and widely used assay for 
up taKe of neutral red dye t EysteIM , inc i uding H SV 

ceU viability « a variety d in s6 . wel i flat 

and HIV. Toxicity analyses we * 

the toxicity analyses 

tis r:;;rrted l :rth te" oo^nnds ^ 

W ere "-""-J^ £ tne antivi ral evaluations below. Each 
schedule as .eventrations, each in triplicate 

compound was tested .M Upta Xe of neutral red dye 

cultures (wells » . . toxicity. The 

was used to -^Sltrr.^-"^ — - - 

ab sorbance of internalized y fl as , percantage of 

the average A* values in v compounds. Dye 

maintained on the same 96-well plate a * % ^ 

«. ake in the 9 control cultures on plate d y 

:r,::: o» pi- e fr«. « ion. 



25 



The results of the HBV assay are provided in Wbl. 2 • 
„. t Id the fl-D and B-L enatiomers of 5-carboxylic acid 
As indicated, the u (re ferred to as B-L-.and B-D- 

.„ n. 7 » _dideoxy-3 ' -thiacytidine (reierreu 
anude-2',3 cxo * activity against HBV and are 

carboxamide) exhibit significant activity g 



relatively nontoxic. 



, AINST HtPATTnS B VIRUS 



HBV virion* 
Compound EC50 *SD^ EC*)*** 



1**02 



HBV W b 



Cytoto*fci»y 



ex* 1.1 • 


3.4*0.4 


13.0*1* 


236*21 






9.9*0JB 


1747*212 




15*0.1 


0.9*0.1 


OJ5*O.04 


3.6*03 


1124*72 


1.1*0.1 


0.16*0.01 


039*022 


746*33 



(j-D-DDC 
C ||M 



ScWctWUy 
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1165 
1249 
678 



16 
177 
296 

1J913 
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■ «f 2' 3 '-Didehydro-2',3'-dideoxy- 

, c a-ti-HIV Activity of -2 ,3 
Example 5 ~ riB idin« nucleosides 

. Iab le 3 proves * ^ 
vero cells, of »*-2. .3 to x »_ 5 _ Huoro _ cy tidi»e . As Seated. 

^■• j '' di T^'^ 89ainst B1V ' and are 

both compounds exniu 
r latively nontoxic . 

<♦„ «f 2' 3'-Didehydro-2',3'-dideoxy- 
, c anti-BlV Activity of 2 ,J 
Example 5 ^J^ dine nucleosides 
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„l Preparation of Pharmaceutical Compositions. 

Huroans suffering fro, diseases caused by HIV or HBV 
be treated by administering to the patient an 
inf ection can be treated y ^ ^ 5 _ £looto ,_ 2 . ,3._dideo*y- 

elUCti :L7Z P M ne nucleoside or l5 -carboxamido or 5- 
2 , 3 . -didehydro pyr nn< -i eos ide or a pharmaceutical^ 

-,, m ™4ified-pyrimidine nucleoside vj. r 
fluoro]-3'-modiiiea P y presence of a 

, la derivative or salt thereof in we f 
aC " P InticaUy acceptable carrier or diluent. The active 
^ r* can * administered by any appropriate route, for 
■" BteI orally, parenteral!,, intravenously, intradermal!, . 
example, orally, r liouid or solid form.' 

subcutaneous!,, or topically. in 1^ phaOT aceutic.lly 
rrKe active compound is included in i- 
M carrier or diLent in an amount sufficient to deliver 
acceptable carrier o e£tee tiv. a^unt of compound to 

to a patient a therapeutica y u? „ IV and H BV 

inhibit viral replication in vivo ects in the patient 

replication, without causing serious tox ^ 

j n« "inhibitory amount" is meanx. an 
treated. By inniD1 * bitorv effect as measured 

sufficient to exert an inhibitory en 
ingredient suiuc-l described herein. 

,„i e an assay such as tne ones* 
by , £o r examp ; ^ ^ for f th above- 

, Litions will be in the range from about 1 to SO 
me ntioned conditions wi ^ ^ ^ day 

m9/k9 ' n 1 to about 100 mo per Xilogram body weight of the 
generally 0.1 to ive dosaae range of the 

t cipient per day. The can be calculated based 

• pharmaceutical!, acceptable delivered. If the 

on the weioht of the parent "-leoside to 

MV 2u: ffi activity in itsexx, " 
d b l^n^i-m'th. weight of the derivative, or b, 

other means a~» to those sxilledU ^ ^ 

The co foT d in:i::i: :rr^ *. one — 

stable dosage form inc »uing ^ ^ ^ r 



convenient. 
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jdeally the active ingredient should be administered to 
, . ve „ ak plasma concentrations o£ the active compound of from 
'I " t ' to 70 „M. preferably about 1.0 to 10 MM. This may be 
Tieved for example, by the intravenous injection of a 0.1 to 
I cation of the active ingredient, optionally in saline, or 

Ministered as a bolus of the active ingredient. 
ad " in The concentration of active compound in the drug 

virion will depend on absorption, inactivation . and 
CO, " P !ion rates of the drug as well as other factors Known to 
Tst of sKill in the art. It is to be noted that dosage values 
!iU M o vary with the severity of the condition to be 
^ t!d It is to be further understood that for any 
8 t ular'subject. specific dosage regimens should be adjusted 
::fr 1 a cordi„; to the individual need and the professional 

Lit of the person administering or supervising the 
'lustration of the compositions, and that the concentration 
t^es set forth herein are exemplary only and are not intended 
^the scope or practice of the claimed composition. The 
"t "Ing ed ienc may be administered at once, or ma, be divided 
"to a nuLer of smaller doses to be administered at varying 

in.erv.xs ^ of admini6trati0 n of tne active 

a is oral Oral compositions will generally include an 
compound is oral. °" A * rrier They may be enclosed in. 
• „,-«■ diluent or an edible carrier. Jney jr 

inert diiuem. por tne purpose of 

...latin capsules or compressed into tablets, ror Tine p p 

1 therapeutic administration, the active compound can be 
OI ro orated with excipients and used in the form of tablets, 
incorporated _ pharm a C eutically compatible binding 

ST'^T-J-* materia, can be included as part of th 
composition^ ^ find the like can 

tain any of the following ingredients, or compounds of a 
C Imi ar ere: a bind r such as microcrystallin cellules , gum 
C "n or gelatin; an excipient such as starch or lactose, a 
^Integratin/agent such as alginic acid. Primog 1. or com 

» 
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k a lubricant such as magnesiun. stearate or Sterotes; a 

- U . capsule "can contain J. e-tion^ 

• i of the above type, a liquid came* 
material of tb ^ cQntain various oth er 

In addition, dosage urn dosage unit, for 

serial* which modify the physic.* * enteric agen „. 

example, coatings of su 9 ar . shellac comp0 nent of an 

£Uxir , auspen on.^rup ^ ^ ^ co ^ <md ., sucrose 

TT^S^-t ana certain preserves. dyes and 

colorings and flavors. ^.-..utieallY acceptable 

The confound or a P h »™« 0 £^ d with other , c tive 

derivative or salts hereof can also £ ~ „ ^ 

that do not impair the aesireo 

materials thai: desired action, such as 

^r-SS rntunnalatorles. or other 
antibiotic- . antif g nl?cleoside enti-HIV expounds 

antivirals, mciuai g parenteral, intradermal. 

Solution, or suspenses used for paren follow i», 
subcutaneous, or topical application can in ^ 

- sterile diluent such as -water 
exponents: a sterx yeoU , ferine, propylene 

solution, fi«d oils, p y _ antibacterial agents such as 

^ a. 

benzyl alconoj. j w . . , fl aa ents such as 

9 cid or sodium bisulfite; chelating agen ^ 

ethylenediaminetetraacetic acid buffer ^ ^ 

citrates or phosphates and agent for the , ion 
5Uch as sodium chioride or ^^J"-.^.. or rool tiple dose 
can be enclosed in ampoules, disposable y 

vials mad of glass or plastic. pref erred carriers are 

If administered intravenously, prefer 

v huf f ered saline (PBS) . 

physiological saline or Phosphate buffer 
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In . preferred «bodi~»t. the active compound* . are 
prep ared with carriers -U .Ota. the = nd = 
rapid ^'S^ --ry 

formulation ^compatible polymers can be used such 

systems. Blode J ad a a c ^ e a ; e pol y a „hydrides, polyclycolic acid, 
as ethyune v, y ^ « L/ polyla ctic acid. Methods for 

""^Ln of such (oblations will be apparent to those 
preparation of • ^ ^ be Earned 

skilled in the art. 

commercially from Als. Co ^"° ncloding Upo somes t.r 9 eted to 
liposomal suspensions (inclu 9 P antigens) are 

inf acted cells with — =«^»- 

axso preferred as P^-^^ 6 ^,. to those skilled in 

My be prepared accord^ ^ ^ ^ 

the art. for example, as re{erenc e in its entirety) . For 

(wh ich is incorporated herein by referen dissolvin9 . 

Lample. ethanoWne. 
appropriate Upid(s) (such pho sph.tidyl choline 

stearoyl phosphatidyl cholin that i8 then evaporated, 

and cholesteroi, on the surface or the 

le avin 9 behind a thin film of *r £ „ d ot its 

container. *> a « Ue0aS " and/or triphosphate derivatives are 
monophosphate, diphosphate, and/or trip P ^ ^ ^ 

then introduced - side, or the 

^.S. ^ — 98 " 8 ' ther6by f0min9 

TpoaLal ~^; ion has been describ ed wit, .referen ce .to its 

. * variations and modifications of the 
preferred embodiments. V ""*"^ e ^ in the art from the 
invention, will be ^.» t t - . « is intend d 

that all ox tnco . 
the scope of the appended claxms. 
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